Extended chain analogs of [arginine8]vasopressin as model prohormones: investigation of precursor-processing enzymes in extracts of the rat hypothalamus and neural lobe.
Analogs of [arginine8]vasopressin (AVP) in which the peptide chain was elongated from the N-terminus by the addition of Ala-Arg-Arg-, Ala-Ala-Phe-, Pro-Arg-Val-, Pro-Ala-Arg-Arg, and Pro-Ala-Ala-Phe-, and from the C-terminus by the addition of -Ala-Met-Ala-NH2 and -Gly-Arg-Arg-Ala-NH2 were synthesized by the solid phase method and purified by Sephadex G-15 chromatography. At the final step of the synthesis, the extent of formation of the intramolecular disulfide bond was found to be sequence dependent. These peptides were incubated with extracts of the rat hypothalamus (supraoptic region) and neural lobe and with isolated neurosecretory granules from the neural lobe, and the release of vasopressin was measured by the rat pressor assay. All peptides resisted conversion to the hormone in the presence of tissue extracts, except (Ala-Ala-Phe)-AVP which was converted to AVP in the presence of all three tissue extracts at pH 4.7 but not at pH 8.0. When these peptides were treated with trypsin, chymotrypsin, or leucine aminopeptidase at pH 8.0, only the action of chymotrypsin on [Ala-Ala-Phe]AVP resulted in AVP formation. Evidence obtained using lysosomal enzyme markers suggested that the converting enzyme activity in neurosecretory granule preparations was not of lysosomal origin.